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Abstract (Basic) : GB 2301919 A 

The method generates shares of a private signature and stores them 
in separate electronic signing devices. Each signing device comprises 
an electronic device which is programmed to receive an electronic 
document. The method then certifies multiple authorising agents for the 
signing devices. Each agent comprises an electronic device which is 
programmed to provide an authorisation to an associated signing device. 

For each signing device, a partial signature is affixed to an 
electronic message in response to authorisation from a minimum number 
of authorising agents. The final digital signature is made up of 
several partial signatures. Pref. the method arranges the signing 
devices as a system of interlocked rings. The signing devices are split 
into two groups where the first includes at least one member which is 
not in the second and the first also includes one common member. 

use/advantage - E.g for certificates and other high value documents 
e.g. contracts, negotiable documents or electronic representations of 
currency. No single signing device contains signature key during 
document signing operation. Permits loss or compromise of one or more 
signing devices while maintaining available un- compromised signing 
services. Uses multiple signing devices in conjunction with authorising 
devices to produce single digital signature. Robust and easy-to-use. 
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4) ^#^ei'Ui, g5^(Z)fcJ6t3SWA^MISIiEli9 1 iiSWAMW^Ii 
(7) 1 o(^)^^9 3^^^t-'5i:^^C, S W A:2^MI^.IEii 9 1 ^ 1 -^(7)%^^^^ 
(D^5>9 5. 9 7. 9 9. 1 0 1 =Srftfec7)#^ig^ej3^^o #SWA*5^¥«li 



(20) 1 1 -5 0 6 2 2 2 

d) ffi^^n-g), swAm^m^m^^<Dmm 

sw AU^mm^mni^^m^itt 

a) i^}j^B^(D\^-rnt^o)m,^xm^ s"^ Am^m±i^ibm^^rix\\^m^. 
mmswAm^m±i^ 

b) g^-e^^^/ii6l3^#LTV^^ 1 S W A^K^?&W^SiiO■r 
-<X(D^^ 

zcD$mx. ^m^mmit. i^^To^^^^^i^^ctmoTv^^, a) :2>r?fls 

WAWiStgIiEli©=' e-. b) iJ?gSWA¥«M(7)^a5^o 

-tr^J * J6 13 , S W A ^ig ^mf=t T ^ © J3 i^j: gp^)- ® SfSPS O if n 

J:D:k^tj:^ < <Dm^(Mtj: < t h 3-d) ^M^:! ^f)^X^ ^TbK -^ntxj;^ 



(21) 1 1 -5 0 6 2 2 2 

-oxm^-^Mzo ^u.mm^z.\t^ ^m^^^mt. i^cDm^^uoymizh^^^co 

1) ^^s^en*, *¥iS0aEB^« 1 0 3 ^fp^L, 

2) ^iS^e2ti, ^(7)SWAW^iig|S^9 3=&fflV^Tg|S^SWAW^S=&^^i■ 
fP^-r^/N^y v-^M^ (^Jx.tf, MD5, SHA) ^Mm-T^o :i(D^^mt. 

{t. ^^yiy^:sc'^n^'f:(Ds^Am^m^^xmmLx^^m^^rf0.-r^o r 

— SD2 = (HASH (CERT) ) ^'^^^ ^^^^^ modulo N 



(22) 1 1 -5 0 6 2 2 2 

4) ¥«^e3(i, gEJ3j®ffl$nxv>^^^^ig— SD2 M^-r^diit' ct^T 

--SD3 = [-SD2] ^"^^^ ^"^'^^ modulo N 

= ((HASH) (CERT) exp KEY SHARE 2)exp KEY SHARE 3) 

= —SWA 

?^gB2, 3«, Z(DmB-(:m^^WMLfzo m^m^PWiO) t 
^^SfitT) 7 ^i^S' X 7^ A J3 J; o Tllff 5 n-5 i;Jlft(7)^S{* S W A^ig cfc o T 

F:t-y 'J X ^ (SWA) ^^t3ctoTlE^$n§*^(7)ge(3fj:^o 



(23) 1 1 -5 0 6 2 2 2 

tz'^K) :f5\z. \t (7) fij ^^fc L J'cC V > ct ^ ^3 S^on ^ o 

It^-^^/i^-^Hc^)^, ^cZ)^5>^iS'&^.#1-So MMMSa (AA3a) =§:IiE 

mm(Dfzib\z. ¥^s^fi3hi (a 7 (7)#Mt!(^ 1 5 , i d swaw^ 

1) H^>liE<IIM3 ati. LAN/WAN 2 1^ffiCT, W^SB 3 f3:^siEB^^ 
*=&3^f^-r-5 (la 8 1 2 1) o &SV^«, rFRl^^>VX»^^=&, T 

mzit. <Mtj:< thiiky(Dmmi)^^^nxx^^ a) mmmmcD^m (.Amo)^ 
su^g) , b) mMmm(Dmmmm:(Dmm-=i- V m^^t. :^-^-hi3-h'o)iy^) 
T jvm^'^m^^) > c) mmm ixw (Dm^mmmo :Ln\tmm.^-wt^(D 
9 ^ -fizmr^z t(Dumt.tj:^o 't^x(D^tz{imM±t^x0mm\tiK< ^ 

WiiLfzi<Lm:^^^mn^n. iy7.y^I^:^^U-9it^U^^iZ<}:-oXitnhmm.X 

2) Wiss«3(i, /N°-v^;uswA¥iS (-SD3) ^mmmi2i\zmH 

3) ¥«^BiJi> ^^umm^sD I \zmn^j:^iz-t^o 



(24) 1 1 -5 0 6 2 2 2 

4) ^iS^aiti> SWA^iSli(7)gl5^9 3^fflV>T*«-/a-fe;^^^7-r^ 

o 

6) SiS^eSfi, WiS^n/i|jE^«l l l h°-=Sr^^L, ^,SE<ISH 1 1 
¥«Se3^'a^^n^ci:^tnf^:^cj:e>^ci:V^-r^T0MI^Eml l O l izMLXZO 

m3\zift^x(Dmmm(Dti^'i I 3^mro i^(D^^^m\ 1 , is, 17. 

z.(D^mx^ m^mm.\%. swA^^Jm¥«lic7)g|S5>^3d:oT^5aa?'^[:$nTv^^ 
fz}^(D)v-^y^-\!:7.\LK^'mm^x^x\^^. (Dmmx\%. m-^s^t.^ 

-tr - (7) 1*1 ^ ^SM^ -C i^cC V > i# {i ^Ji$i--e ^ o 

«=gr^LTVN^o 09{*. '^cHgIiEiSM^¥iS^e=l:M'5^» (DOC) (Dm 

n^mLx^K). m\ o\t±m\z-io\.-irhm^(Dmmi-^m\^x\^^o z(Dm\ii~. m 
m.wm \ a h 1 h\z.xr>xm^mm.\\t^^m^^wMx^^^^\ztj:y). mm. 

m.m2 at2 biZX-^xm^^^M:2{tSWAm^^^TX^^^^{Ztj:^^m'^ 

=irsi4'ft-r ^Tztbiz '£^mx^ ^ t m'&r ^ o liKTo)^^ mmxni^n -5 „ 

1) MM^mi ait. WAN/LAN^iO^LTW^g^^^tt^'So S^ti, 



(25) 1 1 -5 0 6 2 2 2 

^^yVl 3 3 }im^^n^:Scm l 3 5 =l:'a•^-ev^'g)^ «y -tr-i^ 13 1 Tfe^o ^ 

2) MliEISIISla (S9CD#M^^ 1 3 2) Ji. ^ ^'^tfet tti L, V^<o;6- 

^f§IiE^^W(7)i5^?iSli=lrfflV^T^«(3S«-r'5)o 0 1 Of::^-r |^,iiE^ 
miaO)m^ (--AAla) :^SC«c7)^n v' V A A 1 a (7)®J®WiSii$:i^o /c 
/N-> ->^(7)M^f3j:-^T^*p>n'5o AAla{*, mL\^^y V^mHL. 

Lfz-^m 1 3 7 =&fgiEM 1 b mmmm i a ^ih] i:¥«^M(7)/ii6cDgij(Z)ig.aE 

3) mmmm lb (0 9©#M^^13 8) ^'^Sr^HO. V><o;6^cr) 
mi:im^-r^o mi 0\z^-r^v\:^. AAlb(^^iS (--AAIb) ti, liATcZ)^® 
2) AA 1 b(Z)WiSli=&^^o/i/N>y ::/i(7)M^„ AAlaCDW^Ji, KIEIS);^ 

Lxicmi^m^ti^o AAibii, i^L\^^'yv^mnL. 2^m^^n 
tz:^m 1 3 9 ^m^^iW. 1 i^m^ m 9 co^mn^ 111)0 

4) W^SSeUi, 2^Wig^n/cjt«l 3 9=Sr^Ctl?D. >y ^'-=&ifet^ 

jfetm-^T, a^^^swA^iS^^f+T-So la 1 ot^^-r as^swAW^ 

(-SD1) ti, t^MM<7)S^©'^^:V^S*:i:»^/^•y vVi^^'t, W^SSttKDS 



(26) 1 1 -5 0 6 2 2 2 

it^m^zm^t^o iaiOC^TJ;-5C, AA2ac7)W^ (--AA2a) it. l^kTO 

h(Diz^^x^isb^n^o 1) WLmmt^^sy^Am^ (--sdd ©^liigM^'^ 

^9-t±C7)/N-y b) AA2 a (DWmmm^m^m^i^-^fz^^y Zy :^ CD 

^mHL. m^AKxD^mi 4 s^mmmmzhizm^ mdo^mm^i 4 7 

) o 

6) MMmmzh m9o)0mm^i 4 7) -^yv^ikm.'o. v><o;6-© 

bJi3iC«C¥iS-r^o lEI 1 0J3^-r AA2h(Dm^ (~AA2b) fi, 1':JIT 
C7)^(7)tl=t ^T^S6P>n^, 1) Umm. as^SWAW^S. AA 1 acZ)?^^©^! 
^M^-^^-t^cD^N-y b) AA2 h<DntsEm^^m^m^m'^tz^^y ^ 

(DM^o ^5>SWA¥«^AA1 a(7)WiS«:^C«J3^$n^o mz.. AA 1 ba 

1 3 ) o 

7) m^mm.2{tm^AK>^mi 4 9^^\,imK). -^yV^ikmK). mmmt^ 
mr^o ^^oTv^^«^, m^mw:2{t^(Dmmmmo)m^^ikmK) . gp^sw 

Am^^^WiELX. SWAW^S^Sr^fi^T^o S 1 0 {^^t" J:^ ^^t/cSW 
AW^S (—SWA) W«^e2(7)SWA^iSligp^9 5 =S:fflV^T, S^S^Ml 

t^.fc-^T^.fd-$nyc^5>¥^ (— sDi) =&M^LT^s6e>n^o w^g^e 

2{itf LV^-\>y ^'=Sr^.#L, as^W^S $n/i35:« 1 5 1 A A 1 a (7C(7)t^,M 



(27) 1 1 -5 0 6 2 2 2 

2. vXx A-?^ Fpt- V V 7" ^^Iz^^iy^y^A^m^'^com^ 
/cis6t3 >- 7. X A^#:(7)|Hl^:S:#s d h it. ^'i^^izmmx^^J: o S %j 

w^\t-'mzm%\z'i^^fs.\-^fv\if^hfi,\^h(Dx\tf^<. 2^0)"^^ ^ y ^ 

^^LTVNSo S^:^7"A{3fii^|?!c3(7)¥iS^fi 1 6 9 a. 169b 

. 1 6 9 c i^;^xA'7-r K>J--y V X (SWA) Wig^^fig-rSC^i 



(28) O^m^ 1 1 -5 06 2 2 2 

xmm^^i 6 1 (i, m^T^^^mi e scdsocdh e- 1 e s a. i 6 5 

b. 165 c (t^iti. :^«0/N-y v'^cT^aocD;^ ^fP^TSo #=11^- 

Mmo)MMmmi 6 7 a. 167b. 1 6 7 c izm^btl. Z^^OUM. 
1f^Ml7 1a. 17 1b. 1 7 1 cizm^ri. mz3-^(Dm^'^Eil 6 9 a. 1 
6 9 b. 1 6 9 c(^>V^■rn;6MIigP,n;^c^t, *f^C^^^l 6 1 m 

«AD:i#l 7 3 ^fp^-r^/c:i6t3^(^):i:» 1 6 3 n-S A -7 K 

(—SWA) ^fpfig-r^o 
01 2\i^ V^-rn*>0:n e'-(7)^S*5j;t/3o(^)^5>Wigc7)SxXx A^-r K>i- 

:i(DmXit^ ^m^'^mi 6 9 aib^^(Dm<&^mHXt^^^^:ir^iz{t. 2 
■o(DmMm^^'JZ.^^T^^o m^^l 6 Ht. ^j^om^ (~AAla) ^mHL, 

z^m^^ntzm^AK) :j e- 1 7 5 a^2#@(Z)igMMi 7 1 aizm^m^ 

^S-r^^«(Z)ftlO(7)3 tf- 1 6 5 a^i^^o 2§@c^!g|E11M 1 7 1 aJ*. 2S 

g(7)i^nr^iS=&^#L, 2^w^$nfc3i:» 1 7 9 a ^s^sset^i^ 

SiS^ffil69ali. 2-D(D^-^m^^MML. ^^m^ (— SDl) =» 
-{3^.f^ LT, ^iSAi^ =J 1 8 1 a ^m^^l 6 1 {3MTo 

HL. m^A'ozi t°- 1 8 1 b. 18 1c ^m^mzm-to zn^3^(D=i\f- 

^-^ti^^S^S-r^i-liC^c^n t°-3o 1 8 1 a. 18 1b. 1 8 1 c 'Sr-T^T 

^tt^o/if^, m^mt. 3-o(Dm^m^ (— sdi. ~sd2. — sds) ^&i,-f^t:> 

i±^o 3-o(D^^^iS(7)^;6^ S/XxA'7'r K:t-y U 7^ -f (~SWA) fC/j: 



(29) 1 1 -5 0 6 2 2 2 

"bo 

®V nr^#fc^{i a - ;i-»tlC©*iPSc;9TT n - ^ /c giJI^T- ^ ^ 



(30) 1 1 -5 0 6 2 2 2 

b) fSMMo^-f h;w2 0 7, c) mmmmmm^n^m^mw:o)iDm^ 

2 0 9, d) ffll^$n^tf.MM^M^tTV^^M^ec^ifeSiJ=J- K2 1 U 
i;^T©^0;i)^-i-^n-5, a) tgMM<7)iSffj 2 1 7, b) fgSEiJM© ^ h>'l^2 

1 9, c) MMmmm^'^^n^m^mMo) i d#-^2 2 k d) mmmi^m 

^6P>nTV^-5,te|5S=&^■rM^J'•7X2 2 5, e) ff L V^^iEi^Mc7)ii|5S(7)j^T B 

2 2 3, f) mMmmt^m^'^m:\:iMm-t^^vmij<-r^-7:y^9-m(Dmm^- 

K2 2 7, h) «fflSMc7)^M^igtg.lE®=&Jf -^TV^^!EB^«2 3 1 o ifLV^|g 
IE^^M(Z)^MI|{i, SWAW^SIic7)^PS(7)T-eliEB^$n2 3 3, ^v^KClE^ 

t/cSBiiEB^«2 3 1 mMmo)m^m^mi}^mm^(D ^ - -^ 2.iz 



(31) 1 1 -5 0 6 2 2 2 

1 t3^^::i6P.n;^c, $^it^(Z)^Sfj2 4 5, S« t =i - K 2 4 7 , 1>M 
m^MMmz 4 9 F 2 4 3^^^-ev^-2)o 

^-5o iai6(i, K2 5 3 i:iiii^0D^fj2 5 5=Sr#^-ev^^^*®+^y 

J; oXiaJn-C^-So S 1 7 (i. ^^o-t>- y-;/;!- 2 6 1 ^^LX\^^. 
, u K2 6 3, Wit^(D^m2 6 5, S!*-^ 2 6 7, #^(7)MS-^*>-tr ^ ^ 
';x'^S2p?^^/cLTV^-5,::^^^tTV^^$^B^W^SA'9(7)IiEB^»2 6 9 m 
::c7)SIS-^JiFIPSU^>'l/3S*=&r?S/c LTV^-5,^V^-5I^EB^#) ^#^TV^ 

■5>o 

y F2 7 3, WM^CD^mZ 7 5, 2 7 7 =5:^tf^*(Z)-9- > 2 7 1 ^ 



(32) ^^W- 1 1 -506 22 2 

> 1) mummm^ m^\t^ iy')T)vm^) , 2) mit^^zx-ox-^ yy^v- 

2 8 3 hliE0^«2 8 2 =S:'^^-ev^ -5it^(7)-»t y 2 8 1 tTV^^<, 

LV^¥ig^B I DrJ- F2 8 5, L/c¥iSMc9¥iSI^>IEii 

9^'^^-ev^^, o m^mm.miz^^mtmiy^i'ooym.mm^zK-oxx^^ziih-^ 

Iff LV^W^gM*^1^^^-g|35>2 9 1 ^ff t V>Mf3!llt e>;}a^Ht^<bli 2 
9 2(7)^5><7)<i:e''^j:f&(7)it^^ftfe(^SiS^SorBlT[H]KLncltnt^:^d^ m 

<^mm.^if)\^--^\z]tmr^t.. \xr(Dzhi3^-^^x^^. i) fftv^-^:;^^- 

IEI2 0ti, ^iSSe^^'9l^< /cS^cT)^ -y -b-v 2 9 3 =§:^tTV^-?)o ^ >y -tr 
-V 2 9 3 ti, =iv> K2 9 5 il^g I D :3 - F 2 9 7 ^^A.X\^^o 



(33) 1 1 -5 06 22 2 

SI5^2#@(7)^gt3n e--r^ J;-5^::^V^^, SWAM^^WiS t/ig^=&ii^N-r 

tTv^s=I v> F3 0 3 (z.o)mm^\i. 'jkmrn^^^cD^^mm.') ^hizm^x 

\^^tj:l,1rniltj:(btj:\^) , 3 0 7 (^#^0*1^^ V 7; h XV^fJ:tt 

nt^^ce>/j:V>) , ^> T;vS-^3 0 9, ^M^B^^MBg-t'fkli^^^ o T V^ -511 
B.^*3 1 K :3 i:^-$n-2)^-|f|5^(^ I D3- K3 1 3 (t t*-^(7)fib(7)^g^tf 

^) , mmmmo) I D s 1 5 o m^A'om^ybmwtxmmmwuz^'^x^i-fm^ 
n^tL. mm'^mit^ismm.(D^^mm^^m^m\>^x. '^(D^-^^iimmmm 

0 1112 lb (i, i^fi^ffi*>?5^#^S^©-9-y:^;by -t:-i?^^tTV^-5o ^ 
*3 1 4^i^:;T(7)4J«)^^^-ev^^(Z);6>a^ LV^o }^«^S;6^¥« t^^c (— SD) 
^ivy K3 1 6, ^faSai D3 1 7, i^M^M I D3 1 8, Bt^{b^-g|S5>c7) 

1 D=i - F3 1 9, ^-lfP^0f^^-(Z) I D:3 - F3 2 Oo receive shared v 

i^tDtl^Otm^LW —^&Jtj:mi^mmt:LX. r^XCDi^Xy^ATir^U-^ 

"^^^^^mm^zii. =j \f-^u^Lx\^^mm^smmi^(D^fthmzz]\^-:fyi 



(34) H^m^ 1 1 -5 0 6 2 2 2 

mt. i^^y'A^m<tLm^tj:<xi)m^'^mxi>^o zo^^u. ^m^m 
fin s wAiiJ' cfc -3 TW^s $n/c^*^j^f^-r -5 d J; TH^T-r ^ (D^&^M^ 

\z>z^^f^m^(Dm^. m^'^mt^sv^ Am^^m{i-r^:z}:Lt^x^^x^\zt^ 

^tm^mu^H\zm^itLtzmx^^^nxis<o . t^'^^m^^^nkrxmm-t^ 
^vizm^it^-^^^n^xx^^bm^. m^izmm^m-^r ^(D^z-i^^^taM^ 

mt. S'^A^-^j^^m^it-t^<DiZ'j;i^mtj:^^(DWcJ:<0{i^tj:< LX^ttji^btj: 

v^o mn. (Dmnmmxit, ^^K-o^^ot^^^m^itmwccDm^'^mxmm^w 

^^^nx^^-^^(Dmmt 

m2 2iz^-r<i:o^Z, ZZXii. 1 o(7)WiS^e3 2 1 l^^3^^$nTV^^# 
SWA^-^5>3 2 3{i, ^^^tLtzmS 2 3XU^^nX\^^o m.^'itm (K 

EY) a. ^^\z-^m^nx^Kf. ^mmmmo)mmmm3 2 5, 327. 32 
9^m^itm(D^^^^^Lx^^^o 9cizmmLtz^^iz. m^^^mt^^^m^ 
=&^>ft-rs J;•5^3hv^■5#^*^i, m^^ommmmcDm^izji'^xmn^ntj: 
^tn^^^d:ep^J:v^„ c:cz)j»-^, isM^ti^ ?,cm-^M3 3 1 . 333, 335 



(35) 1 1 -5 0 6 2 2 2 

2) SWAmcD^^^m^^t-t^3 3 9 

3) + h SWAg5^3 4 1 =&fflV^T, gp^^W^ 3 4 3 3 4 5 (3 

4) ®-^^tii3 4 7 ^-?^*-r^ 

5) ^-§-^1:11(7)^55^3 3 1 . 3 3 3. 33 5=&rt^*-r^ 

6) h SWA^-gP5>3 4 1 '^r^^-T'S 3 4 2 

1) ^a»^tt(i, S*^JC^3V^T^^3i^aJL/cct■5^3, ^MSWAt^.M3 5 
1 ^SJ^SWAWiSlic7)g(55>3 5 3. 3 5 5. 3 5 7 =lrft^-r -So 

2) 5fe#^Bti, SWAWiSg|(^#^^-1'^- hg!55>^3>^^LTl>M/MHt-^ 
itm(D)(43 5 9, 3 6 1 ^fP^-r^o 1 o(7)SWAgP5>3 5 7 L;6^ElJ3^$nT 

3) ^mm^^itm^zMLx. ^m'^mitmm^^itm^. M^mo)L^m 



(36) 1 1 -5 0 6 2 2 2 

V>T^^3 6 3 a, 3 6 3 ml:i^ilj-r :i :i "C, MhHt^^(Dm^X^^K) 

^-ccDm^i^mm^ m-^r ^(d\z 'jz^^^ta umMmo)^^^. ^ t v ^. 

1) m.^it^-^^(Dmm^. 2) K^C7)SWAlf(5^(Z)MJl|-^o 

^(i5o0t^>MH(7)F*3(7)3o=Sr^*LTV^^J©^. ^m-^'fbllti, m-^<bM^ 
[Him-et^ 3 0^-^46 5-^(7)^15^(3 :^*iJ$ni)o 2 5 0^)m■^'^b^-^5>/^)^^^■r 
^m.^itX^^J:^\zr^(D\Z-^^tj:m(Dm.^it^-^^^W-D:zHZtj:^, 



(37) 



1 1-506222 



r 

^tz. ^T^y^m^m.x\£. m^^t^-^^^t. ^m^t^mmmo sy I 

8 1. 8 5 9-^^1^0 8/2 7 7. 4 3 8^X^mm^riX\^^ ^HLfz 

yN- H If- h^^feM(i> '^mm\zm^itLtz^ y'ii-z^^m^mmizm^o 

^-So ^ •y-tr-vti^CD^ >ytr-v-(?J;V>;6^ S D ^3 =fc T 

^?ihnfz<ikm-(-ify^-^m\^x^ v tf- h^^^.A^Bt-^ftLj^cttnt^ 

f^hts:\^o fe^V^^i, ^-ytr-i^fi, ^fmtif^^t^ (RNG) h tf- h 

^^ti-efP^L, SiSSBc7)[i]S«gL?&%^t^ (RNG) ;6^t^,IiE Lyc^mgL^:^^ 
nXhmL^A.fj:\^. 



(38) 1 1 -5 0 6 2 2 2 

i:-r-5o ¥iS^fi;6^^^n/c^'^, 3-n«y/N°(7)^t7^^^ hSB^i:t-^^-^5'^' 



(39) 1 1 -50 6 2 2 2 

L T V ^ fj: V ^ T T CD ^ 5> =Sr * -r ^ o 



(40) 1 1 -5 0 6 2 2 2 

M^iz^±tj:r--^jsimmm.'^u^m^^m'ox\^^m.mtii^A.}:ftj:\\ 
fi\ ^iiimt^Mmmit. 7'-9'ty^-'^±m^xo)mmcD^^tj:^ 'ptj:<hiij 

^m:y5^(DfzibO)m^(D-^4 h^M'M-r^^^^X^^Xi^^. ab-5V^«, ^i<Lm 

mmmm it^^\z'^±tj:mm.^mztj:\^7b-h Lntj:\\ 

'^^^j:mmMWim(Dj:-otj:-^ 7.^-mMmm0^miz^±tj:v y<f^^ y^- 
uy^r^:i}:i^^x^^o c:n«, iikTa)mm^^^-f^z.tiz^r>xmi:7x^^ 
o (1) m(Dm^^tiE^(D'^m. (2) ^mt^^y ^Tyyo^n^. o) ^ 

1 o^/i^i^gtScO+fiii^iSSBa 7 5. 3 7 7. 2 8 9 =Sr«^-r^4^fiz:Btg 

3 8 1 ti, -7 7.^--mMmm(D'^^tj:mmx^<^-t^z.^i}^xt. -77.9- (;u 
-V) mmmm^jy^^ izzx\t^y^~xjy^^)y^^) s 8 s^mf^i-r^mc 

^B3 7 9, 3 8 l(D\^<'D:ti>^tzii-r^X^^tsZt^XXt^o -^7 9-0) 

MMmmit^ 4'feMtsMi53 8 3(7)w^^sxi^^3*s:LTv^-5, mwccDm^m 



(41) ^m^l 1 -5 0 6 2 2 2 

fi8 3. 3 8 5. 38 7^w^-r^z}it^-^'^^o '^izmmLtzm^'^m.it^ 

^'n#fg|E<tM3 19 a, 3 1 9 b f3 J; T^iJ ^ (CR/f*, WSStl, iajn^n/i 
C0¥iS^H3 7 3. 3 7 5. 3 7 7 \Z^K) . ^K) \t-7 7. ^ -Ummms 7 9 . 3 

(Dm^'^m.iLXfx^\i.-7^^-mM.mmtm^Lx\^^mmz'^xxm^o 
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